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Abstract

In order to mitigate the subsidence problem in Changhua
County, seeking new water resources to replace the groundwater use
Is the most important issue. Therefore, the development of the
Niaozueitan Artificial Lake in Wu River is proposed. The artificial
lake is planed to supply the public water use in Caotun Township
and Changhua County in 2021. The increase surface water supply
can decrease thguantity ofgroundwater pumping of TaiwaWater
Corporation andise the groundwater level; thus, mitigate thada
subsidence problem. The influences of the development of the
Niaozueitan Artificial Lake on groundwater resources and land
subsidence problem are not yet estimated. Therefore, this project
focuses on dealing witlyroundwater and subsidence iss@sl
provides a tweyear project to evaluate tihanfluences and draws
the strateges for preventing the subsidence problems in Changhua
County.

The works in this project includes two years. The first year is
focused on collecting the basic data and informageajuating the
influences on groundwater resources and on land subsidence in
Changhua County after the development of the Niaozueitan
Artificial Lake. The basic maps in Changhua Couatg prepared
for the numerical modeling of both groundwater flow and
subsidence models. The scenarios for the decrease or stop pumping
of groundwater of the Taiwan Water Corporateme drawn up and

input to the models to evaluate the influences on groundwater



resources and land subsidence. The second year is focused on
evaliating the climate change effect. Climate change can increase
the temperature and change the quantity and intensity of rainfall,
thus, affects the groundwater resouraed water requirementand
further influences the land subsidence. Therefore, theatdithange
effectis considered in the models to evaluate the influences after the
development of the Niaozueitan Artificial Lake. In the end, the drift

of strategies for the management of groundwater and land resources
are provided to prevent the subsiden problem in Changhua
County.

This is the second year repoithe works are focus on
evaluating the influences of the climate change effect on
precipitation barometric temperature and water use of human
activities. The lack of water resources irfChanghua Countyis
analyzed by using theatersupply quantity of 25, 27, and 3@.0'
ton/day bythe Niaozueitan Artificial LakeThe results show that the
largest quantities of water lack i@hanghua Countyre resulted
from the GCM of A2miroc3_2 medresTherefore, this GCM is
adopted as the climate change scenario for the following analyses in
this project. Under the climate change condition, the water use of
Wu River bythe Niaozueitan Artificial Lakénduces the declines of
river stage and groundwatéevel, especially on dry season from
March to May and October to January. The mean dectjoantities
are 1.96 cm for river stage and 1.36 cm for groundwater [&hel.

pumping potential of aterpurification statiors is analyzed to decide



the rank ofwater purification statiors for stop or decrease the
pumping quantity of groundwater. The results show that the
Changhuebystem is the begtumpingsystem and th&rhlin System
Is the badest pumping system. Base on the pumping potential of
water purification statiors, different scenarios for water supply of
the Niaozueitan Artificial Lakeare analyzed. Theesults from the
scenario of supplyingvater resources of X80 ton/day with the
quantity of 8x10*ton/dayfrom Taichungdoes not move back show
that groundwater level increases 5.96 m totally in four aquifers and
maximum subsidence rate decreases 0.43 cm/year (1818%)
Changhua County

This project develops a groundwater management system of the
waterpurification statiors to evaluate the groundwatevel position
index (P) and groundwater management index (GMICimanghua
County under different scenaios. Under the climate chagifect
and the condition of the scenario of supplying water resources of
25x10" ton/day with the quantity of 810" ton/day from Taichung
does not move backhe P valuelarger than 3.0 isnainly located in
the northeast parts ofChanghua Countynd the P valusmaller
than 2.0is mainly located in central and south pari.> 3.0
indecatesthat the groundwaterresouces areon the normal use
conditionwhile P < 2.0 indecatethatthe groundwateresources are
on therestriction conditionThe GMI value in the whole Changhua
County is 48, which ison the warming condition (40~60).

Groundwater can still be used but sostmtegies ofgroundwater



management should be involved d@void the lack of groundwater
resources in the future. Theanagement principlesor public
groundwater resources are proposé€be items and steps should
includes: (a) developing the monitoring system, (b) constructing the
managementgroundwater level (c) evaluating thepumping
potential, (d) mvestigating the management scenarios, (e) calculating
the groundwater position index(f) estimating the groundwater

managemenndex, and (g) proposing the managmirstrategies.
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69 | 62674 | 7,682 | 12.26 | 10,950 | 8,757 | 20.24 6.03
70 | 243323| 9554 | 3.93 | 10,950 | 8,011 | 26.84 5.52
71 |155331| 8786 | 5.66 | 10,950 | 8,964 | 18.14 6.17
72 | 230,037| 9,277 | 4.03 | 10,950 | 10,086 | 7.89 6.95
73 | 132243| 8540 | 6.46 | 10,950 | 8,543 | 22.20 5.88
74 | 184,333| 10597 | 5.75 | 10,950 | 9.874 | 9.82 6.80
75 |190941| 12014 | 6.29 | 10,950 | 10950 | 0O 7.54
76 | 172,640| 10,768 | 6.24 | 10,950 | 10,604 | 3.16 7.30
77 | 116,163 11151 | 9.60 | 10,950 | 10,980 | 0 7.56
78 |191,372| 10,695 | 5.59 | 10,950 | 10,531 | 3.82 7.25
79 |352592| 11120 | 3.15 | 10,950 | 10,950 | 0O 7.54
80 | 76,054 | 10,207 | 13.42 | 10,950 | 10,056 | 8.17 6.93
81 | 239.400| 11,155 | 4.66 | 10,950 | 10,980 [ 0 7.56
82 |180,305| 8421 | 4.67 | 10950 | 9,732 | 11.12 6.70
83 | 224,792| 11306 | 5.03 | 10950 | 9.694 | 11.47 6.68
84 |126565| 11,123 | 8.79 | 10950 | 10950 | O 7.54
85 | 146,620| 10,111 | 6.90 | 10,950 | 10,503 | 4.34 7.23
86 | 207.,204| 10337 | 4.99 | 10950 | 9,825 | 10.27 6.77
87 |167.871| 11320 | 6.74 | 10950 | 10950 | O 7.54
88 | 164,494| 10682 | 6.49 | 10,950 | 10,521 | 3.92 7.25
89 [123266| 11,153 | 9.05 | 10,950 | 10,980 [ 0 7.56
90 |148935| 11,024 | 7.40 | 10,950 | 10,857 | 0.85 7.48
91 | 73892 | 8675 | 11.74 | 10,950 | 9,177 | 16.19 6.32
92 | 73127 | 10577 | 14.46 | 10,950 | 10536 | 3.78 7.26
93 |[291,767| 9959 | 3.41 | 10,950 | 9,070 | 17.39 6.25
94 | 367,587| 9,249 | 252 | 10,950 | 10537 | 3.77 7.26
95 | 200,302| 12498 | 6.24 | 10,950 | 10,887 | 0.58 7.50
96 | 292.830| 11,124 | 3.80 | 10,950 | 10,950 | 0O 7.54
97 |231,773| 11155| 4.81 | 10,950 | 10,980 | 0O 7.56
98 | 228971| 11123 | 4.86 | 10,950 | 10950 | 0O 7.54
€ | 367,587| 12,498 | 14.46 | 10,950 | 10,980 | 26.84 7.56
b | 62674 | 7682 | 252 | 10,950 | 8,011 | 0.00 5.52
%d | 186,580 10,379 | 6.63 | 10,950 | 10,213 | 6.80 7.03
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